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Abstract. This research was conducted to evaluate the influence of insect crude thoraxial antigen-G (CTA) 
extracted from Apis mellifera L. (Hymenoptera: Apidae) to enhance goat’s serum immunoglobulin level. The 
first part of this study was the determination of insect CTA proportion level. The insects were collected from 
four different places: Tomohon, Minahasa, North-Minahasa and Manado areas. The second part of the study 
was the application of A. mellifera CTA substance on serum immunoglobulin level classification. In this part, 
twelve young goats handled with traditional maintenance.  The animals experiment were divided in two 
groups: control group and the other treated with 100 µg CTA extract. The proportion of serum 
immunoglobulins level of goats was detected at 14th days after immunization with insects CTA extract and 
compared with the animals immunoglobulin levels at the starting day of treatment.  The data of CTA extract 
proportion level of the insects collected were subjected to statistically analysis using the general linear model 
(GLM) procedure of SPSS 22. Concerning the classification level of the animal treated with CTA was statistically 
analyzed according to Mann-Whitney test. The results showed that the proportion level of thoraxial antigens-G 
of A. mellifera from all areas observed were not significant different (P>0.05). This crude thoraxial antigens-G 
of this insect were able to increase serum antibody level of the experiment animal after 14 days of 
immunization. The immunoglobulin level qualification of animals in treated group were significant higher 
(P<0.05) than in control group. We concluded that the CTA extract of the Apis mellifera could be empowered 
to improve the young goat immunity against the pathogenic microbes in their environment.  
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Abstrak: Penelitian ini dilaksanakan untuk mempelajari pengaruh antigen-G toraksial kasar (ATK) yang 
diekstrak dari Apis mellifera L (Hymenoptera: Apidae) untuk memacu tingkat immunoglobulin serum kambing. 
Bagian pertama dari penelitian ini yaitu mendeterminasi proporsi level ATK serangga. Serangga-serangga yang 
dikoleksi berasal dari empat tempat berbeda yaitu di area sekitar Tomohon, Minahasa, Minahasa Utara dan 
Manado. Bagian kedua adalah penerapan substansi ekstrak ATK A. mellifera terhadap klasifikasi proporsi 
tingkat immunoglobulin kambing. Pada bagian ini digunakan dua belas kambing muda yang dipelihara secara 
tradisional. Hewan-hewan eksperimen dibagi dalam dua kelompok yaitu kelompok kontrol dan kelompok 
perlakuan dengan 100 µg ATK extract. Klasifikasi proporsi tingkat immunoglobulin serum kambing dideteksi 
pada hari pertama sebelum imunisasi dan dibandingkan hasilnya dengan deteksi yang dilakukan pada hari ke 
14 setelah imunisasi ekstrak ATK. Data proporsi level ATK ekstrak dari serangga-serangga yang dikoleksi 
dianalisis secara statistic menggunakan general linear model (GLM) mengikuti prosedur SPSS 22. Sedangkan 
analisis data menyangkut klasifikasi proporsi level immunoglobulin serum menggunakan uji Mann-Whitney. 
Hasil penelitian menunjukkan bahwa proporsi level antigen-G toraksial kasar A. mellifera dari berbagai area 
tidak berbeda secara nyata (P>0.05). Ekstrak kasar antigen-G toraksial ini mampu meningkatkan level antibodi 
serum hewan-hewan eksperimen yang dideteksi pada hari ke 14 setelah diimunisasi.  Klasifikasi kualitas 
proporsi level imunoglobulin dari hewan-hewan yang diberi perlakuan berbeda nyata (P<0.05) dibandingkan 
pada hewan-hewan kontrol. Kesimpulan dari penelitian ini adalah eskrak ATK A. mellifera dapat 
didayagunakan untuk meningkatkan imunias kambing muda menghadapi mikroba-mikroba patogen di 
lingkungannya.  
Kata kunci: serangga, antigen ekstrak kasar, imunoglobulin 
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Introduction 
 Nowadays entomology contributes a 
significant positive impact to the animal 
husbandry efforts.  The potential of insect 
antigens to enhance the immune system of 
ruminants has attracted the scientists today. 
Ameri et al. (2008) showed that the substances 
of crude saliva gland extract of Stomoxys 
calcitrans were significantly improved the cow's 
antibodies, although this sucking insect 
paradoxically could be an important transmitter 
of many pathogenic microbes to the ruminants 
and some other mammals. Toar et al. (2017) 
evaluated the empowerment of crude extract 
antigen-G of Bombyx mori on goats immunity 
which caused a significant different of serum 
IgG of this animals.  
If the animal’s life exists in the environment 
condition with a high risk of pathogenic agent 
contamination, then this application of 
antigenic substances extracted from insect 
could be an alternative solution.  
The mortality of goats after parturition could 
be appeared as a consequence of virus, 
pathogen bacteria and parasites (Komatsu et 
al., 2009).  Rumokoy and Toar (2014) reported 
that the failure of passive transfer of 
immunoglobulin could cause a severe health 
problem to the new born. The use of 
commercial colostrum IgG is relatively 
expensive in small-scale farm and therefore it is 
important to look for another alternative 
solution, for example by using insect antigen 
substance extracted from Bombyx mori (Toar et 
al., 2017). 
Materials and Method 
Insect collection 
The insects of A. mellifera have collected an 
insect sweep net, after capturing the insect then 
placed in a glass bottle which aerated by using a 
perforated cap and equipped with cotton at the 
bottom to ensure the bees could move freely 
and survive inside the bottle before entering 
the next steps. The collections were done in the 
different agriculture areas as follow: North 
Minahasa, Minahasa, Tomohon and Manado.  
Crude Thoraxial Antigen Preparation 
Euthanasia of the insect was done at -4 °C. 
The isolation of CTA was realized at a room 
temperature to get the thoracic gland which 
performed carefully using tweezers on a petri 
dish to avoid the other substances originated 
from insect's body. The thoracic gland was 
demolished then added with sterile water and 
filtered. After that the substance obtained was 
centrifuged at 1500 rpm for 1 minute, then the 
floating surface part was removed and the 
bottom suspension was taken with a pipette 
and mixed with 0.5 ml of sterile distilled water 
before passing through portable refractometer 
to get the CTA proportion by Brx index. The 
crude extract of thoraxic antigen was frozen in 
the refrigerator before applying in the 
experiment. 
Experiment Animal 
Twelve samples of local breed young goats 
were used under traditional handling in 
Sentrum Agraris Lotta (SAL) in Pineleng 
Minahasa where these animals get their own 
food by selecting and grazing from a variety of 
forage around the agricultural area. To avoid 
direct contact with cultivated plants, these 
animals were set so that they could not 
interfered with other plants such as vegetables. 
The drinking water was distributed in ad 
libitum. No other special treatment was given 
to the animal such as concentrates, feed 
supplements nor other medical substances. 
Immunization Treatment by Injection and IgG 
Detection 
The parameter measured was the quality 
proportion level of immunoglobulin serum of 
the goats. The treatment was 100µg of CTA 
extract by subcutaneous injection per animal. 
Two moments of IgG level were measured at 
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the first day of experiment and at the 
fourteenth days after the immunization.  
Data Analysis 
The data of CTA extract proportion level of 
the insects collected were statistically analyzed 
by using the general linear model (GLM) 
procedure of SPSS 22, while the quality 
classification level of serum immunoglobulin  of 
animal treated with CTA was statistically 
analyzed according to Mann-Whitney test (Zar, 
1996). 
Results and Discussion 
 The measurements of proximate value 
proportion of CTA of A. mellifera from all 
observed areas attainted > 60 mg/dL (>23% 
brx). The analysis of variance showed a non-
significance value (P>0.05) between each 
sample indicated that the antigen-G 
composition level of samples from this locations 
was the same qualification.  
  
 
Figure 1. Crude Thoraxial Antigen (CTA) proportion value (% Brx) of Apis mellifera from four location (A= 
Tomohon, B=North Minahasa, C=Manado, D=Minahasa) 
 
 
Figure 2. The average of Ag-G Proportion Value of Apis mellifera from four location (A= Tomohon, B=North 
Minahasa, C=Manado, D=Minahasa) 
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Figure 3. Serum immunoglobulin classification of young goats immunized with antigen-g of A. mellifera. 
Observed at day zero (first day of the immunization) and 14th days after immunization. The blood 
serum immunoglobulin levels classification were: A (very good), B (good) C (poor). 
 
The Figures (1 and 2) above showed that the 
samples D from Tomohon tend to be the 
highest antigens values (24.9% brx), followed by 
the samples A came from Minahasa (24.7% brx) 
and then B selected from North Minahasa Area 
(24.5 % brx) and the last C slightly decreased to 
24.5% brx. The variation level of its antigen 
could be related to the behavior of this insect 
against the environment (Zaitoun et al., 2001). 
Even though the average of antigen-G level 
proportions were varied between 24.5 to 24.9 
% according the location but the concentration 
of antigen protein was superior that 60 mg.dl-1. 
The data analysis indicated that there has no 
significant different (P>0.05) between the CTA 
of A. mellifera from several places in North 
Sulawesi. The similar antigens of saliva gland 
crude extract of Stomoxys calcitrans have been 
reported by Ameri et al. (2008) provide a role as 
immunoglobulin binding protein which was able 
to enhance the immunity response of cows. 
This immunity function is related to the study of 
Obame-Nkoghe et al. (2017) indicated that the 
animals should enhance its defense of 
pathogenic agents transmitted by others 
dipteran. 
The treatment with CTA of A. mellifera 
resulted in a higher level of serum 
immunoglobulin (P<0.05) of young goats. This 
performance was described in figure 3. The C 
classification (poor level) did not appear at 14th 
days after CTA immunization could be affected 
by the immunity response of antigen-G 
presence in the body of the experiment 
animals. In other hand it is revealed that the 
CTA injection up to 100 µg has an important 
role to improve antibodies levels of goats. Even 
though, it should be mentioned that there are 
many factors influence the level of 
immunoglobulin in the serum according to 
Conley et al. (2000); Agarwal and Cunningham-
Rundles (2007).  
This role of CTH as antigen extracted from A. 
mellifera to increase antibodies production in 
young goats could be linked to the factors 
innate immunity and vaccine responses in 
neonates as described by Kampmann and Jones 
(2015) which were affected by the type of 
vaccine, timing of vaccination, location, 
microbiome, co-infections, maternal factors, 
host genetics and pattern recognition 
receptors. More over an effort to increase the 
goat’s immunity by antigen combined with 
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adjuvant has been performed by Iqbal et al. 
(2016) in young goats: They result showed a 
positive response to reject the parasite insect in 
the animal tested by using this combination 
substances.  
The immunity assessment obtained in our 
study which has a significantly different of 
immunoglobulin level after 14th days post-
immunization could be connected to the results 
as informed by several researchers. Toar et al. 
(2017) revealed a function of antigen extracted 
from insect larva (Bombyx mori) to enhance 
immunoglobulin level in young goats, while 
Ameri et al. (2008) reported that the crude 
saliva extracted from stable fly were able to 
support the bovine immune-response. Basha et 
al. (2014) underlined that neonates have little 
immunological memory and a developing 
immune system, which increases their 
vulnerability to infectious agents. The 
consequence for that is needed to overcome 
the high risk of pathogenic agent contamination 
exist in this period of life. 
The young animals are susceptible to 
pathogen microbe especially when the failure 
of passive transfer is happened (Rumokoy and 
Toar, 2014) and this condition become 
important to neonates because they are always 
vulnerable to the infection (Wilcox et al., 2017) 
especially when the transfer of 
immunoglobulin-G from mother to fetus has a 
difficulty.  
Conclusion 
The crude thoraxial antigen (CTA) extracted 
from Apis mellifera could be used as an 
alternative solution to improve the young goats 
defense against pathogenic microbes. This 
situation is important to the animal immunity 
system caused the natural hypo-globulinemia 
after parturition.  
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